In this study the sustainability of integrated water resources management in Amsterdam has been reviewed using the City Blueprint approach. The City Blueprint ® is a set of 24 dedicated indicators divided over eight categories, i.e., water security, water quality, drinking water, sanitation, infrastructure, climate robustness, biodiversity and attractiveness, and governance including public participation. In 2006 the various urban water-related services in Amsterdam were brought under one roof, culminating in the country's first water cycle company called Waternet. Waternet is responsible for surface water (rivers, canals, ditches and lakes), groundwater, stormwater, drinking water supply and waste water treatment. The city's unique water cycle approach has proved highly beneficial. Currently Amsterdam is the best performing city of the 30 cities assessed so far. This can be explained by: (1) a long-term vision and a multi-level water governance approach, (2) integration of water, energy and material flows (e.g., struvite production), (3) the entanglement between urban quality and water management, and (4) the transparent communication to and feed-back from customers, i.e., farmers and citizens. Surface water quality and biodiversity remain future challenges.
INTRODUCTION
Amsterdam is the capital of the Netherlands and home to over 800,000 people. Amsterdam and water are intimately connected; the name of the city refers to the adjacent Amstel River, which terminates in the well-known historical canals that run through the city center. The city's aim is to develop as a competitive and sustainable European metropolis in the face of economic, demographic and climate challenges. Amsterdam has a prominent international position in integrated water resources management (IWRM).
In the European Green City Index (), Amsterdam ranked number one for water. Its water company was the first to deliver piped water in the country (1853) and the first in the world that does not use chlorine in the treatment of its surface water. In 2006 the various urban water-related services were brought under one roof, culminating in the country's first water cycle company called Waternet. Waternet has responsibilities for surface water (rivers, canals, ditches and lakes), groundwater, stormwater, drinking water supply and waste water treatment. The city's unique water cycle approach has proved highly beneficial. In 2014
Waternet took the initiative to recover phosphate (struvite) from waste water, thereby improving its previously reported blue city index (Van Leeuwen ).
water security, public participation and regional or national estimates for local environmental quality (surface water, groundwater and biodiversity). This information is used to provide a quick scan of IWRM of cities and regions. The assessment includes a City Blueprint ® , i.e., a graphical pres- 
RESULTS

The baseline assessment
The results of the baseline assessment based on the completed TRUST questionnaire together with some additional information are summarized in Tables 2-4 and Figure 1 . Figure 1 ).
Drinking water
Drinking water is prepared from lowland surface water sources (88%) and borehole sources (12%) and there is 100% population coverage. The total water consumption (50 m 3 per person per year) is very low and leads to a very high score for water efficiency (Table 4 ). The quality of the supplied water is excellent (Table 3 and Figure 1 ). The total transmission and distribution mains length is 3,098 km and has an average age of 26 years. The number of mains failures in the water supply system is very low (0.839 per 100 km) and so are the water losses (5.4%).
Waste water
The waste water system is a collection, transport and treatment system. The percentage of the population covered by adequate waste water collection and treatment is nearly 100%. There is a system of combined sewers, sanitary sewers and stormwater sewers. The separation of this infrastructure is 82.8% (score 8.28; Figure 1 ). The average age of the sewer system is 28 years and the number of sewer blockages per 100 km is relatively high (18.7). The energy costs for the waste water system are 1.1 million € (Table 3) non-agricultural purposes, among other things as fertilizer for sports fields and parks. So the current phosphate recovery is 100%. As a result of a national law related to the pollution of sewage sludge by heavy metals and other persistent pollutants, the application of sewage sludge in agriculture is forbidden and all sewage sludge is thermally treated, which leads to a score of 10 for indicator 12 (Table 4) .
Environmental quality
In this study changes have been made compared to previous work. First of all, the lack of harmonized information for environmental quality (surface water quality, biodiversity of surface water and quality of shallow groundwater) for the 30 cities assessed so far, led to the use of national data as published by the European Environment Agency (EEA ) and in the Environmental Performance Index (Environmental Performance Index ). For surface water quality use was made of the 2010 Environmental Performance Index Water Quality Index (Environmental Performance Index ). The EPI uses three parameters measuring nutrient levels (dissolved oxygen, total nitrogen and total phosphorus) and two parameters measuring water chemistry (pH and conductivity). These parameters were selected because they cover issues of global relevance (eutrophication, nutrient pollution, acidification and salinization) and because they are the most consistently reported. The score for surface water quality, using the EPI score of the Netherlands is 73.2/10 is 7.3 (Table 4) .
DISCUSSION Governance gaps
The world's environmental challenges have intensified.
There has been a rapid deterioration across many environmental domains, and in some cases, breaching of safe planetary boundaries with respect to environmental issues, such as water (Hoekstra & Wiedman ) . In many cases this is related to bad water governance practices (OECD ). Seven major governance gaps have been defined by the Organisation for Economic Cooperation and Development (OECD) ( Table 5) . This multi-level framework can also be used to review IWRM at the local and regional Cities with BCIs lower than 4 are Kilamba Kiaxi (Angola) 
